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Abstract
In this paper we describe the stages of a quantitative questionnaire development that allows the investigation 
of conceptions about bioethical values inherent to the scientific activity. This questionnaire was statistically 
and semantically validated and developed according to the Likert scale. The relevance of this instrument is 
given by the fact that, unlike what happens in European countries, quantitative research in Brazil has little 
educational traditions. Therefore, this work is intended to subsidize the use of quantitative methods in Educa-
tion research that lack such tools.
Key words: Education. Bioethics. Methodology.
Resumo
Construção e validação de questionário para análise de concepções bioéticas
Neste artigo objetivamos descrever as etapas do processo de elaboração de um questionário quantitativo que 
permita investigar as concepções sobre valores bioéticos inerentes à atividade científica. Validado semântica 
e estatisticamente, o questionário foi desenvolvido tendo por base a escala do tipo Likert. A relevância deste 
instrumento se dá pelo fato de que, diferentemente do que ocorre nos países europeus, as pesquisas quan-
titativas educacionais no Brasil têm pouca tradição. Este trabalho destina-se, portanto, a subsidiar o uso de 
métodos quantitativos nas pesquisas em Educação, que carecem de instrumentos deste tipo. 
Palavras-chave: Ensino. Bioética. Metodologia.
Resumen
Construcción y validación de un cuestionario para análisis de concepciones bioéticas
En este trabajo se describen las etapas del desarrollo de un cuestionario cuantitativo que permite investigar 
las concepciones acerca de los valores bioéticos inherentes a la actividad científica. Este cuestionario fue 
validado estadísticamente y semánticamente, y fue desarrollado tomando como base la escala de Likert. La 
relevancia de este instrumento está dada por el hecho de que, a diferencia de lo que ocurre en los países 
europeos, la investigación cuantitativa en Brasil tiene poca tradición educativa. Este trabajo tiene por objeto, 
por tanto, subsidiar el uso de los métodos cuantitativos en la investigación en educación, que carecen de tales 
herramientas.
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As a result of the intense scientific and techno-
logic production in the field of biology, biologists and 
teachers are more and more dealing with bioethical 
issues related to conflicts between the new biologi-
cal knowledge and its biotechnological applications 
and the ethical values present in society. Currently, 
discussions on these conflicts are evidenced when 
we consider the amount of recent papers on the 
subject. Such papers generally constitute qualita-
tive studies and the data collection happens mainly 
during individual interviews or semi-structured 
questionnaires, that is, with the possibility of open 
answers. However, we feel it is also necessary the 
development of quantitative researches in the area, 
once the statistic procedures back up considerably 
the conclusions obtained 1, for they present reason-
able degrees of precision, which makes them well 
accepted among researchers.
Due to the absence of a data collection instru-
ment that allows to investigate how future Biologic 
Sciences Teachers perceive the relation between 
values and science and also their bioethics perspec-
tives in front of a conflicting situation between sci-
ence values, our goal is to develop a quantitative in-
strument that can be validated and produced effec-
tive results, aimed at the conduction of researches 
that raise bioethical conceptions and values in the 
scientific activity. In this paper we describe the theo-
retic methodological basis of this analytical process 
aiming to broaden the use of quantitative methods 
in Education research.
The structure of the questionnaire
As a data collection instrument, we chose the 
construction of a Likert scale. Basically, this scale 
consists on a series of affirmations in which the 
respondent must express his/her degree of agree-
ment or disagreement of each sentence, and every 
position represents a numerical value 2.
For this instrument we used a scale with four 
variants: 1) Strongly agree; 2) Agree; 3) Disagree; 
4) strongly disagree. We chose to remove the cen-
tral alternative “don’t agree or disagree”, present in 
the majority of researches using this scale, in order 
to avoid the central tendency in the answers. The 
removal of this option has also been advocated by 
many authors, considering its interpretation to be 
very ambiguous by the interviewer, for it can indi-
cate a lack of opinion on the matter or indecision 
upon the affirmative 3. In order to minimize this dou-
ble interpretation, we chose to remove the central 
alternative.
This scale has a series of advantages, such as 
provide directions on the conception of the respon-
dent regarding each item in the instrument and the 
non-ambiguity of the answer categories which, for 
being previously determined, avoid the respondents 
to create answers that might hamper the research-
er’s interpretation.
Affirmation’s formulation
After defining the structure of the question-
naire, the next step to the construction of the instru-
ment was to determine the theoretical reference to 
be used. The structures and bases were selected, 
which enabled the creation of affirmations capable 
of relating the respondent’s conception of science 
and how they understand the influences of ethical 
and moral values in the scientific activity. These dis-
cussions are intimately related, for to be capable of 
accomplish effectively the discussion on the applica-
bility and the development of new technologies it is 
important to have the values that influence the sci-
entific activity clear. Distorted science conceptions, 
that is, conceptions free of critical reflections and 
connected to presumptions such as the Salvation-
ism, essentialism, neutrality, autonomy, impartiality 
and reductionism (which will be discussed later in 
this article) can lead to unthought-of and inconse-
quent decisions, many times ignoring the basic prin-
ciples of bioethics. The theoretical reference made 
it possible the development of an instrument divid-
ed into two parts: the first is composed of questions 
related to the bioethical and scientific perspectives 
of the respondents; the second refers to respon-
dents’ personal data, such as age, gender, religion 
and education.
The affirmations present in the first part of the 
instrument are based in two central themes: one, 
composed by affirmations focused in understanding 
how the respondents comprehend the influences of 
ethical values in the scientific activity. This theme 
opposes a favorable position to the influence of eth-
ical and moral values in the scientific activity, a sci-
ence contrary to the influence of ethical and moral 
values in the scientific activity; the other works with 
the respondent’s conceptions of science, and op-
poses a mistaken conception of the scientific activity 
(that is, free of critical reflections) to a less distorted 
conception of science.
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The central themes
The central themes of the questionnaire were 
established through a multivariate analysis: The 
goal of the multivariate analysis is to measure, ex-
plain and predict the degree of relation between the 
statistic variables (pondered combinations of vari-
ables). This way the multivariate character consists 
of multiple statistic variables (multiple combinations 
of variables) and not only a number of variables or 
observations 4.
Among the analysis techniques we chose to 
conduct the Principal Component Analysis (PCA). 
The PCA of the set of variables provides two axles 
(Component 1 and Component 2) that present im-
portant proportions of the variety of answers. These 
axles are represented in the histogram of proper val-
ues (Figure 1).
Figure 1. Histogram of proper values, presenting the part of variance to which each PCA component refers. 
The two first axles are the most important. 
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The most accentuated concept guidance char-
acterize Component 1 (C1), represented by the most 
elevated bar in Figure 1, and composes the horizon-
tal axle of Figure 2. This is the component that has 
the biggest variance between the interviewed indi-
viduals.
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Figure 2. Chart of correlation of variables analyzing the meaning of the space defined by the main axles (two 
main components of PCA). The affirmations in red have a greater representativeness in Component 1 and the 
ones in green, a greater representativeness in Component 2.
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Figure 2, named Correlation Chart, shows the 
variables represented in the plane (C1, C2). The pro-
jection of the variable’s coordinates over the axles 
allows recognizing the affirmations that characterize 
these axles. The variable vector whose projection in 
the axle has the highest value is more connected to 
that axle than the others. From the analysis of these 
graphic representations the conceptive orientations 
that characterize both axles can be identified. 
These analyses were conducted using the sta-
tistic program Statistical Packet for Social Sciences 
(SPSS®), version 20. The graphical analysis allows 
to verify that the affirmations Q3, Q4, Q5, Q7, Q9 
and Q15 (circled in red) have a greater represen-
tativeness in Component 1 (axle X) that in Compo-
nent 2 (axle Y). In parallel, affirmations Q1, Q2, Q6, 
Q8, Q10, Q11, Q12, Q13, Q14, Q16, Q17 (circled in 
green) have a greater contribution in Component 2 
(axle Y) that in Component 1 (axle X). From the con-
tent of these affirmations, Component 1 was named 
influence of ethical values in the scientific activity. 
Component 2 deals with respondent’s conception of 
science. Chart 1, below, shows affirmations Q3, Q5, 
Q6, Q8, Q9 and Q15, composing Component 1. 
3. The ethical and moral values of society shouldn’t interfere in researches using 
embryonic stem cells.
Strongly agree
Strongly 
disagree
5. Opinions based in moral values are not relevant in discussions involving the use 
of embryonic stem cells in therapeutic researches.
Strongly agree
Strongly 
disagree
6.
I am favorable to the creation of an ethical and moral conduct code related to 
biotechnological issues.
Strongly agree
Strongly 
disagree
8. There is no room for ethics in science, for scientists must be autonomous. Strongly agree Strongly disagree
9. The ethical and moral values of society should interfere in the scientific and 
technologic development.
Strongly agree
Strongly 
disagree
15. Scientist’s work is not influenced by social values. Strongly agree Strongly disagree
492 Rev bioét (Impr.) 2012; 20 (3): 488-99
Construction and validation of a questionnaire for the analysis of bioethical conceptions
R
es
ea
rc
h
 a
rt
ic
le
The affirmations concerning this theme aim 
to establish relations between the Hugh Lacey’s 5 
perspective of autonomy in science and the ethi-
cal aspects that arise from the scientific and tech-
nological development. This way the affirmations 
of the instrument composing this axle were based 
in the presumptions of autonomy and impartiality 
proposed by Lacey of principles that form the cur-
rent of principialism in bioethics and the principle 
of precaution.
In Is Science Value Free?: Values and Scientific 
Understanding, Lacey 5 presents three theses (ideal-
ized) that base the conception that values (except 
for cognitive) do not influence scientific activities. 
They are: impartiality, neutrality and autonomy. The 
neutrality idea was used as theoretical basis for the 
affirmations forming Component 2 of the question-
naire, and will be discussed later. In turn, the impar-
tiality and autonomy theses were used in the cre-
ation of the affirmations forming Component 1 of 
the questionnaire, and can be understood as: 
Impartiality is the conception that theories are cor-
rectly accepted in virtue of manifesting high cogni-
tive values, according to the most rigorous evalua-
tion standards and related to an appropriate series 
of empiric data. Although I do not present here the 
details of this conception, I must observe that im-
partiality implies in serving determined values or be 
consistent with the presumptions of the scheme of 
a particular values is irrelevant to the legitimate ac-
ceptance of a theory 5.
Thus, the argument of impartiality defends 
that the scientific decisions be made supported 
only in cognitive criteria, with methodological rigor, 
precision, clarity, etc. The scientific activity involves 
basically three moments: 1) Choice of strategies; 2) 
Evaluation of theories; and 3) Decision on the ap-
plications. To Lacey, the presumption of impartiality 
can be checked in the second moment, that is, in 
the moment where the theories are being accepted 
or denied. According to the author, given that the 
social and ethical values do not present a legitimate 
role in moment 2, it is possible to obtain the im-
partiality. However, despite the importance of the 
impartiality, it is not sufficient to obtain neutrality, 
which acts on levels 1 and 3.
(...) only appropriate empiric data and cognitive cri-
teria (epistemic) must be relevant to assess the con-
firmation of scientific theories and hypothesis and it 
is assumed that this criteria does not allow any role 
to the ethical and social values or the interest of the 
powerful 6. 
The presumption of autonomy proposes, ini-
tially, the distinction between the basic and applied 
scientific research. According to that conception, 
the basic research, because of its goal of knowl-
edge through knowledge is free of the concern 
of how this knowledge will be applied. Besides, it 
must be sponsored by autonomous institutions, 
which have no interference in the production of 
such knowledge.
The basic principles that compose the cur-
rent of principialism in bioethics were also used 
to create the affirmations present in Component 
1 of this questionnaire. They are: respect for au-
tonomy, justice, beneficence and non-maleficence. 
The respect for autonomy demands, at least, that 
the individual has the right to: 1) his/her own point 
of view; 2) make his/her own decisions and; 3) act 
accordingly to his/her personal values and beliefs 7. 
The concept of justice can be understood as the 
concept of equality, for equal people have the right 
to receive equal treatment. The concept of benefi-
cence basically refers to the moral obligation to act 
in the behalf of others; at last, the concept on non-
maleficence is understood as the obligation not to 
cause intentional harm 7 or, even, the obligation to 
avoid harm.
Besides these four principles that integrate 
the current of principialism in bioethics from its 
conception, others can be added in discussions with 
a bioethical approach. Among them we stress the 
principle of precaution. Lacey 6 argues in his works 
that the techno scientific innovations are always as-
sociated with risks. Therefore, precautions must be 
taken so that the damages can be minimal. Accord-
ing to the author, the principle of precaution can be 
understood as an act of caution related to the ap-
plications of scientific and technologic knowledge 
produced. He foresees the incorporation of ethical 
values in the scientific development, assessing the 
social and environmental risks that can occur from 
certain activities. 
Chart 2, bellow, shows affirmations Q1, Q2, 
Q6, Q8, Q10, Q11, Q12, Q13, Q14, Q16, Q17, ap-
proaching the respondent’s conceptions of science. 
The affirmations that form this axle can be discussed 
both with the support of the presumptions of neu-
trality, Salvationism, essentiality and reductionism 
and the aforementioned bioethical principles.
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1. I consider the use of embryonic stem cells in therapeutic researches to be 
essential.
Strongly agree Strongly disagree
2.
I believe that by labeling the transgenic food and giving the opportunity 
for the population to choose to eat it or not, we solve the ethical problems 
surrounding this subject.
Strongly agree Strongly disagree
6. The techniques of genetic manipulation are developed to improve life quality. Strongly agree Strongly disagree
8. No technology is good or bad, it all depends on its use 8. Strongly agree Strongly disagree
10. Recent therapeutic cloning techniques will assure the cure of many diseases. Strongly agree Strongly disagree
11. Scientific development generates social development. Strongly agree Strongly disagree
12. I’m favorable to therapeutic cloning in order to produce organs and stem cells. Strongly agree Strongly disagree
13. Studies with embryonic stem cells will create new therapies that will diminish 
the suffering of patients with incurable diseases.
Strongly agree Strongly disagree
14.
I am pleased by the idea of in vitro fertilization techniques with selection 
of pre-embryos can, in the future, allow people to choose physical and 
intellectual characteristics of their children.
Strongly agree Strongly disagree
16.
In case there is a human immune to emerging diseases, I am favorable to 
cloning this individual.
Strongly agree Strongly disagree
17.
I am pleased by the idea of selecting pre-embryos before transferring it to the 
mother uterus in vitro fertilization clinics, because it allows the elimination of 
unwanted characteristics.
Strongly agree Strongly disagree
The affirmations that form this axle aim to es-
tablish a connection between values and scientific 
activities. In order to create the instrument, funda-
ments of papers by other authors were used 5,8-14 
which discuss the issue of influence of values in the 
scientific activity. The presumptions used in the cre-
ation of these affirmations were, mainly, neutrality, 
Salvationism, essentiality and reductionism.
The idea of neutrality, along with the ideas of 
impartiality and autonomy, previously mentioned, 
composes the traditional science perspective and 
can be understood such as: The neutrality estab-
lished that the other theories don’t imply any state-
ment on values and, at first, can be adopted in prac-
tices conducted inside any value scheme; besides, 
the acceptance of a theory has no implication on 
the fundamental values adopted 5. In this perspec-
tive, science is held as something disconnected 
from social and cultural values, not taking sides 
and not serving any specific interest. By accepting 
these three principles (autonomy, impartiality and 
neutrality) we assume the production of a scientific 
knowledge completely free of social values.
Despite the discussion that the values have 
influence in the scientific activities 15, we consid-
ered pertinent to stress that this does not mean to 
defend that the theoretic products resulting from 
such activities don’t have the correct cognitive cre-
dentials. According to Lacey 5, the cognitive values 
have an essential role n the moment of theory ac-
ceptance. But, as the social values have a central 
importance (and legitimate) in the scientific activi-
ties, his proposal is based in expanding the variety 
of values influencing the moment of choice of scien-
tific strategies, aiming to mitigate the importance of 
those already present 16.
The conception of Lacey proposes a science 
immerse in a social and historical context, since it 
is developed by individuals integrating a cultural 
reality. Seeing the scientific activity as free from 
such values is immersing in a reductionist concep-
tion that accepts all that is “scientifically prove” as 
“true”. To the author, from the 17th century on, the 
understanding that puts science as part of the hu-
man heritage was developed. However, recent en-
vironmental crisis, military scientific development 
and science’s subordination to economical interests 
lead us to question the real contribution of science 
to the welfare of the human being and to maintain 
the ethical values.
Papers discussing the subject 11-13 have con-
cluded that the conception of science free of values 
and supported in the perspectives of impartiality, 
neutrality and autonomy can lead to the develop-
ment on other mistaken conceptions. Among them 
are the Salvationism, essentiality and reductionism.
Auler and Delizoicov 11 discuss that, according 
to the Salvationist perspective, science and technol-
ogy (ST) are always developed to solve the human-
ity’s problems. It is noticeable in this conception the 
rooted linear interpretation of progress, that is, that 
the scientific development promotes the techno-
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logical development, which implies in the economi-
cal development, which would consequently lead to 
the social development. However, ST’s development 
cannot be considered free of values and political 
and economical interests.
Because it understands that science is neces-
sarily developed to solve society’s problems and 
improve life quality, the Salvationist conception of 
science leads to an essentialist perspective. Essenti-
ality predicts that scientific work is absolutely neces-
sary and indispensable to the survival of mankind. 
Bazzo et al. 13 discuss the essentiality, pointing it 
as the result of the linear model of development, 
which postulates that the social welfare is an auto-
matic consequence of scientific progress. This way, 
science is held as something essential so there is so-
cial welfare. The solutions to the economical, politi-
cal, environmental, etc. problems would inevitably 
elapse from a simple increase of scientific and tech-
nological production.
To Auler and Delizoicov 11 these perspectives 
that do not consider science to be a part of a cultural 
set, being influenced by the historical period it is in-
serted, are fairly reduced, for they ignore the fact 
that the scientific activity is practiced by individuals 
immerse in a social context. In the same paper, they 
present an interesting discussion about the concep-
tions of scientific and technologic development: the 
reductionist and amplified conception.
The reductionist, in our analysis, does not consider-
ate the existence of constructions sub adjacent to the 
production of scientific and technologic knowledge, 
such as the one that leads to a conception of neu-
trality of Science-Technology. The broaden perspec-
tive (...) aims the understanding of the interactions 
between Science-Technology-Society (STC), associat-
ing the teaching of concepts to the problematic of 
these myths 11.
To the authors 11, it is expected that citizens are 
capable of actively participate on ST decisions, in a 
democratic way, questioning the dominant ideology 
of the technological development. However, for that 
to occur, it is necessary for the individuals to devel-
op an amplified conception of the scientific devel-
opment, not being limited to the simplism observed 
in the reductionist conception. We understand that 
the diversity of new comprehensions about the na-
ture of science is essential to beacon the choices 
of the individuals. Accepting science as “absolute 
truth” and as the only true knowledge is to dive into 
a reductionist perspective, since science is not the 
sovereign source of unquestionable knowledge.
Justification of affirmations
We can discuss the affirmation Q1 relating it 
basically to four presumptions: essentiality, neutrali-
ty, justice and non-maleficence. We understand that 
it is implicit in this affirmation the idea that the use 
of embryonic stem cells is inherent to the develop-
ment of researches in the field. We stress that we 
know the importance of said studies, for many re-
cent researches in the area of genetic manipulation 
have indicated positive results related to the treat-
ment of many diseases we now consider incurable. 
However, the study with adult stem cells has also 
been very promising.
In this way, we can also think about the pre-
sumption of neutrality. Lacey 6 states that the com-
mitment to neutrality requires, from the scientific 
community as a whole, the adoption of a diversity 
of strategies. In other words, to reach neutrality it is 
necessary to be a diversity of methods and a broad-
ening of scientific practices. To the author, without 
a diversity of methods there is no possibility of sci-
ence to deal with all questions relevant to society 
as a whole, since some values are privileged over 
others. The path through which science is being led 
does not easily fit with neutrality; it serves well the 
values of capital and market, but not the ones of 
sustainability 6.
In 2007, two teams of researchers, American 
and Japanese, published in Magazines Science and 
Cell, respectively, accounts on the production of 
stem cells equivalent to the embryonic ones from 
adult epithelial cells. Studies like these show the 
possible alternatives to the use of embryos, which 
can reduce the ethical issues revolving the subject 
in the future.
We will discuss the affirmation Q2, which deals 
with the issue of transgenic food, with the support 
of the presumptions of reductionism, principialism 
based autonomy and the principle of precaution. 
In this affirmation, all ethical problems revolving 
the issue of transgenic food (economical, environ-
mental, medical, etc.) are reduced only to label-
ing. Agreeing to this affirmation indicates that the 
respondent considered in his/her answer only the 
aspects related to the right of production of trans-
genic products and the right of the consumer to be 
informed. We stress that not labeling products di-
rectly violates the basic principle of autonomy. The 
non-labeling prevents the population to know what 
is being consumed, that is, prevents individuals 
from making their own choices and acting according 
to their beliefs.
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In 2003, the Decree 4.680/03 created the 
“transgenic” symbol. According to the decree, all and 
any food and ingredient that has or is produced from 
genetically modified organisms, with presence above 
1%, needs to be labeled. This initiative, although 
representing a big advance, does not end the issues 
related to labeling. Not only do we need to obligate 
producers to label their products, we need to ensure 
that the population understands the meaning of this 
symbol. Without the consumer’s comprehension, 
the principle of autonomy is still violated, because 
individuals can’t make their choices consciously. 
There is no doubt that the ethical and social 
values are essential to the decisions on the appli-
cations of knowledge and the scientific methods. 
However, Lacey 16 states that, in general, the techno 
scientific research is led according to the following 
principle: Usually, unless there is strong scientific ev-
idence that there are serious risks, it is legitimate to 
implement – without delay – effective applications 
of objectively proved scientific knowledge. This pre-
sumption has implications on the priorities of scien-
tific research other than the principle of precaution. 
However, we understand that the deliberations on 
the application and commercialization of transgenic 
food cannot be detached from society’s ethical stan-
dards, such as the protection of human rights.
As previously stated, affirmations Q3, Q4, Q5, 
Q7, Q9 and Q15 can be discussed based on the pre-
sumptions of autonomy and impartiality, proposed 
by Lacey, and the principles that form the current of 
principialism in bioethics. The 6 affirmations allow 
us to reflect it the ethical principles, such as justice, 
autonomy, beneficence, non-maleficence and pre-
caution can interfere in researches using embryonic 
stem cells, for instance.
We stress that there is no doubt that ethical, 
and also social, values are essential to the delibera-
tions on the application and development of scien-
tific knowledge. Lacey’s epistemology discusses that 
social and ethical values are often on the table in the 
beginning of researches, influencing the priorities 
and even the methodological approaches adopted, 
even though the traditional conception of science 
preaches the contrary – defending, thus, the idea of 
neutral science. This influence, contrary to beliefs, is 
legitimate and contributes to build the desired neu-
trality, since the diversity of values considered to the 
scientific development is broadened.
Affirmation Q6 can be seen either from the 
Salvationist and neutrality perspective or the princi-
ple of precaution. Here the scientific development is 
seen as something developed only to improve pop-
ulation’s life quality, that is, the economic interests 
behind the development of some genetic manipula-
tion techniques are ignored. When thinking of the 
genetic manipulation techniques from a neutral and 
Salvationist perspective, it is possible that the indi-
vidual develops a tendency to ignore the principle 
of precaution, since thinking only about the benefits 
that these techniques can bring, one can ignore the 
risks attached to them.
Affirmation Q8 deals with presumption of neu-
trality. In this question, science is seen as something 
“above good and evil”, that is, the discussions must 
be focused on the products of scientific activity – and 
not science itself. Bear in mind that the scientific ac-
tivity basically involves three moments: 1) Choice of 
strategies; 2) Evaluation of theories; and 3) Decision 
on the applications. To Lacey, the social and ethical 
values have no legitimate role, except in moment 2, 
which makes the principle of impartiality possible. 
However, despite the importance of impartiality, it 
is not sufficient to obtain neutrality, which acts on 
levels 1 and 3. This way we infer that, to agree with 
this affirmation is to present a strong influence of a 
neutral conception of science and the respondent 
considers only the use of products of such activity.
As well as Q6, affirmation Q10 deals with the 
presumption of Salvationism, since we intrinsically 
see the idea of linear development of progress. We 
stress that in no moment did we deny the impor-
tance and potentiality of such researches. However 
there are other dimensions to be considered. 
Lacey 16 discusses that researches with stem 
cells evoke hope that many diseases currently con-
sidered incurable can be cured or have its effects re-
duced. Many promises were made by the scientific 
community and there was a great repercussion of 
it in the media. However it is undeniable that there 
has been much exaggeration. Despite all the excite-
ment, no scientist hopes (or should hope) that ap-
plicable treatments be developed in short term. It 
is understood that, by agreeing with this affirma-
tion, the respondent ignores that, despite the im-
portance, cloning techniques alone will not assure 
the cure of diseases, due to other factors – social, 
political and economic, for instance – that should be 
considered.
Affirmation Q11 also deals with the presump-
tion of Salvationism and clearly exposes the linear 
conception of progress. Again, we stress that the 
scientific development is essential to social devel-
opment (especially in developed countries), but sci-
ence progress alone won’t assure a better life qual-
ity to the population. 
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Affirmation Q12 will be discussed based on 
the presumption of Salvationism and the principle of 
precaution. As mentioned in previous affirmations, 
the importance and potential of researches involving 
therapeutic cloning techniques is not denied. How-
ever, it is not possible to ignore the ethical principles 
involved in these researches: 
Those who propose ethical restrictions to embryonic 
stem cell researches don’t need to oppose the legiti-
mate techno scientific progress. However, they refute 
the extension in which urgent problems, connected to 
the human welfare, are open to techno scientific solu-
tions and only them, thus, they refute the immediate 
legitimacy usually granted to the implementation of 
techno scientific innovations. They also refute the eth-
ic imperative presumption of prioritizing techno sci-
entific solutions, besides the insinuation that it would 
be an ethical deficiency to doubt the legitimacy of re-
searches that might lead to solutions. This challenge 
is not opposed to science and may not even be based 
immediately in concerns with embryos’ rights. Techno 
scientific research can be conducted under the aegis 
of the “principle of precaution”. That recommends 
postponing the implantation of techno scientific inno-
vations – and possibly researches that produce them 
– while additional empiric researches are being con-
ducted regarding their potential risks and alternatives 
that do not involve the same kind of risk 16.
It is understood that, by agreeing with this af-
firmation, the respondent is not necessarily ignor-
ing the ethical principles involving the issue and may 
even not be demonstrating a Salvationist perspective. 
However, the conception that human welfare will 
come only from scientific and technologic advances 
is considered problematic and mistaken. In other 
words, we understand it is not desirable that individ-
uals be favorable to therapeutic cloning techniques if 
they understand it will solve all social problems.
The perspective present in affirmation Q13 is 
similar to question Q10. Here, another issue deals 
with the Salvationist perspective, in which the recent 
genetic manipulation techniques are put as assur-
ance to the cure of diseases of the population. As well 
as in previous affirmations, by agreeing with it, the 
respondent is considering the scientific development 
alone is sufficient to “save” population of its diseases
Affirmation Q14 can be considered both from 
the reductionism perspective and the criteria of jus-
tice and non-maleficence. The reductionism perspec-
tive consists of the fact that the concordance with 
this affirmation suggests that the respondent does 
not consider the social consequences of this selec-
tions, such as the increase of the difference between 
the richer and the poorer, the amplification of preju-
dice, the economic interests behind the selections, 
and so on. The discussion of the moment life begins 
can also be resumed, as started in Q1, to consider the 
question. Many people understand that embryos are 
living human beings and, so, have human rights. This 
way, the right to life (principle of justice) of the em-
bryos that weren’t selected is being violated, as well 
as, of course, the principle of non-maleficence is not 
being carried out. 
Affirmation Q16 can be analyzed from the Sal-
vationist and reductionist perspectives. The implied 
idea in this question is that “all is allowed if for a 
greater good”. Agreeing to it means the respondent is 
ignoring the possible consequences of this technique, 
such as, for instance, the loss of genetic variability of 
the population – and the loss of individuality, with 
a possible depersonalization of people. It cannot 
be ignored that reproductive cloning is a “danger-
ous knowledge” with associated risks (the ending of 
sheep Dolly’s case reinforces that position). That way 
it constitutes a great example of application to the 
precaution principle.
Affirmation Q17 meets Q14. In both cases the 
idea of artificial selection was mentioned, that is to 
say, techniques that select individuals with desirable 
characteristics. As in Q14, agreeing with this affirma-
tion does not consider the social consequences that 
this selection might generate, such, as mentioned 
before, the increase of social discrepancy, prejudice 
and others.
This affirmation also resumes the discussion 
about the moment in which life begins. If embryos 
are considered human, the elimination of those with 
undesired characteristics would violate the principles 
of non-maleficence and justice. Besides, we cannot 
ignore that what would be considered “undesirable” 
to one culture is not necessarily to another.
This way, we understand that the comprehen-
sion in society is diverse, with different values diverg-
ing from one culture to another, is the basis for the 
decision-making when dealing with bioethics dilem-
mas present in social life.
Validation of the questionnaire
After its elaboration, the instrument went 
through a process of validation, aiming to increase 
its degree of trustworthiness, improve comprehen-
sion of affirmations and eliminate d possible errors. 
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This process occurred in two steps – semantic and 
statistic validation. 
Cunha 17 stresses the importance of validating 
the semantics of the instrument before applying it, 
for if this instrument is incoherent and confusing its 
analysis can be hurt. Besides, it is important that the 
language used in the instrument is close to the lan-
guage of respondents, avoiding misunderstandings 
of affirmations.
Two groups of individuals were selected to val-
idate the instrument. One was composed of three 
experts in the area of Science Education; the other, 
of three possible respondents, that is, individuals 
with characteristics similar to those in the samples 
to be used. Both the experts and the possible re-
spondents were selected due to the easy access to 
these people. 
After the changes to the phrasal construction 
to eliminate the ambiguities suggested by the ex-
perts and possible respondents, the instrument was 
applied in the samples of the pilot-study. After this 
procedure, the instrument went through the second 
step of the validation process, which consists in the 
application of the questionnaire in a small sample 
(fifteen individuals) identical to the sample of the 
main study, which data were subjected to alpha 
tests in Cronbach, Kaiser-Meyer-Olkin (KMO) and 
Bartlett.
To verify the trustworthiness and internal con-
sistence of the variable group, the alpha test Cron-
bach was applied. This test was developed in 1951 
by Lee Cronbach, and is a statistic tool fairly used 
among researchers to evaluate the internal consis-
tency of an instrument. Most investigators, with 
the possible exception of those who dedicate some 
attention to the psycometry area, tends not only 
to consider it an universally advisable index for the 
metric study of a scale (whatever the characteristics) 
but tend to perceive it as providing “credible estima-
tive” of the “trustworthiness of a scale” 17.
This application is necessary, for the respon-
dents might have diversified opinions. Thus, with 
this test, it is possible to assess which variables must 
be eliminated of the instrument to increase its inter-
nal consistency, allowing its validation as a research 
instrument. The analysis if the internal consistency 
of the instrument is based in the correlation of items 
in the same construction and the correlation of each 
item in the total score of this construction 18. Thus, 
it is desirable that items present some correlation 
between them, besides correlating to the total score 
of the construction.
The α index estimates how uniformly the items 
contribute to the non-weighted sum of the instru-
ment 19 and vary in a scale of 0 to 1. Usually, an in-
strument is considered of satisfactory trustworthi-
ness when the α value is equal or bigger than 0.7 18. 
The result of the test reveals that the test has in-
ternal consistency of 0.743 – a satisfactory value ac-
cording to many authors 20-23. The alpha value was 
obtained through the software Statistical Packet for 
Social Sciences (SPSS®).
As the questionnaire allows the use of factorial 
analysis in the data body obtained, we chose to ap-
ply additionally the tests Kaiser-Meyer-Olkin (KMO) 
and Bartlett, which are two statistic procedures that 
allow inferring the quality of the correlations be-
tween the variables in order to proceed in the facto-
rial analysis 22.
KMO is a statistic test that varies between 
0 and 1. A value lower than 0.5 indicates a weak 
correlation between the variables and, therefore, 
the factorial analysis is not seen as a good meth-
od in this case 22. Barlett’s test of sphericity is also 
related to the certification of correlation between 
variables. This test compares the matrix of corre-
lation with an identity matrix (diagonal equals to 
1 and all other measurements equal to 0). In case 
the hypothesis is confirmed (that is, the value for 
the significance in this test is higher than 0.05), the 
use of a factorial analysis is not appropriate to the 
data collected, for the lack of relation between the 
variables leads to weak factors or even their non-
existence 24, 25.
Both tests (KMO and Barlett) were applied 
with the software SPSS® version 18. The results indi-
cated a KMO of 0.796, which shows a good correla-
tion between variables. This affirmation is corrobo-
rated by the significance indicator of 0.000 in the 
Barlett test, that is, consistent to the performance 
of factorial analysis. 
Applicability of the questionnaire
After the validation of the questionnaire, 
such as presented in this paper, the instrument 
acquired the condition to be applied in large sam-
ples, being able to calculate percentage of agree-
ment and disagreement of each affirmation and 
correlate different affirmations calculating the 
Pearson correlation coefficient (r). This coefficient 
measures the degree between two variables of the 
metric scale. The r coefficient can vary from -1 to 
1. A value of r=1 means a perfect linear correlation 
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between the two variables; r=-1 is a perfect nega-
tive linear correlation, that is, when one increases 
and the other diminishes; and for r=0 there is no 
linear correlation between the variables. When r 
value is higher than 0.70 there is a strong correla-
tion; r between 0.20 and 0.70 indicates a moder-
ate correlation, and r between 0 and 0.20 shows a 
weak correlation.
The instrument developed has many posi-
tive aspects. Among them, the possibility of the re-
searcher to have a quantitative analysis of each re-
spondent or group of respondents, or even compare 
distinct respondent groups is singled out. Silva 26 
and Silva et al. 27 applied this questionnaire in six 
groups of respondents: licensed in Biological Scienc-
es, graduates in Biological Sciences and licensed in 
Linguistics and Literature – either Brazilian or Portu-
guese. In both papers, the questionnaire has proven 
to be an effective data collection instrument, for it 
allowed to extract the conceptions of science of the 
respondents (Axle 2) and understand how they un-
derstand the influences of ethical values in the sci-
entific activity (Axle 1).
During the development of this paper, we 
found no instrument of data collection capable of 
relating both these axles and allowed to obtain the 
conceptions we aimed to analyze in the relevant lit-
erature. Therefore, we considered that the instru-
ment created is an important contribution to future 
researches in the area of Science and Biology Educa-
tion. The semantic and statistic validation (α = 0.743) 
of the scale makes this a trustworthy data collection 
instrument which can be used in other researches, 
in order to provide de researcher more safety, since, 
theoretically, it lowers the risk, always present in 
open questionnaires, of very subjective questions 
that allow comprehensive or laconic answers.
At last, we stress that the quantitative analysis 
must be an additional way, and not the only way, 
for the researcher to find answers to their research 
problems. Such analysis can aid in lowering the sub-
jectivity present in quantitative analysis. It is not a 
generalization of results obtained throughout the 
investigated universe, but a detailed comprehen-
sion of the conceptions of the subjects involved in 
the research. 
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